1. Consider the vectors € =7 — 93 and 7 = —6: + 57 — 2%, 7

9(_9{, = (e

b} Find a vector of length 10 in the same direction as & and another of Jength 2 in the
opposile direction of 9.

a} Find the unit vectors in the directions of F and o

2. Which of the Jollowing vectors are parallel? Which ere perpendicular? Find the cosine of
the angle Delween: o and
= =2 32>
=< -4 1>
W= 20 =
Fusd -3 -1
F==<6 -9 -6>

3 Lel@=—J+47 - Tk and b= —1— 2] + k.

) Find the vector projection of & onto b
b] Find the vector component of @ that is orthogonal 1o b
¢l Find a veetor that i orthoganal to hotl @ and .

4. &) Find the area of the parallelogram with vertices P = (2,-1,1}, @ = (5,1,4), R = (0, 1.1},
and £ ={3,4,4) (Hint: P = RS and FR = J5).

b Find the volume of the parallelepiped formed by the veclors § == =3, -1, =1 =,
T=o 323 >, and oFf =< —2.2.0 >.

& Consider the line £ through the poims (1, -2, —4) and {—3, 0, 2].

a) Is the point (—7.2,8) an L7
b} Find an equation for the line through the point (1,1,1) that is paralle] o .

E. CiD &) Plane through the points (—1,0,3), (2, ~2,8), and (3,4, 0),
& &Uﬁﬂ'l opd - b} Plane througl the point {~1, 3, 1} and perpendicular to the line © = — 2t, = —=3--5¢,
z=3 T Also, find the point of intersection of the line with this plane.

7. Consider the plones & —dy + 6z = 4 and SEty—z=4

al What gre the normal vectors for each plane?

b} Find the line of interseetion of the planes,
e} Find the distence from the fitst plane ta the point (0,0, 0)

8, Convert ints i
i the points and BQuations from the listed coordipate svstem to the other

I-. —_ T
&) (o0 ) = 9 x, ZJ from apherical o reclanguiar.

b} (.6, oy U e
}ird )= (3, 5 2} from eylindrical 1o rectangular,

wie
el &'+ 3 = 4y from rectangular to cylindrica]
d] p = ; 4
9. tjﬂp\_ Lsec g from sphorical L0 rectangular,
a} If two plenes are parallel, whal is the relationship be i ne e
Al Baglal relationship beteveen their normal vectors? Wit if

7] Fi_ﬂd an equation for the plane that prsses Lhrough (2,21} asud |
rendicular to the plane 9r — 34z = -
the plane in question js arthoganal },

| pas : =1,1,-1) &nd is per-
4 (Hint: find 2 vectors to which the normal veelor of



